The objectives of this study were to detect, with a computerised postural sway measurement system, any significant deviation from normal of postural sway parameters among a group of workers who were exposed to lead.
included within the path of the centre of pressure); Ae (95% confidence elliptical area). The Romberg ratios (the relation between eyes closed and open) for the Vel, L, AO and Ae of the exposed workers were also significantly different from the controls.
Conclusion-The study showed that workers exposed to lead had significantly poorer postural stability than the controls. Lead may affect certain parts of the whole sensory neural axis resulting in postural instability when the visual input is cut off. Based on current blood lead concentrations, we were not able to obtain any significant association with the postural sway parameters.
physiology and pharmacologyA mostly in controlled experimental settings56 to study the effect of drugs on postural stability. Few Exposure (months) 84-0 (86-7) Blood lead (ug/dl) 36-0 (11-7) 6-3 (2 4)t *All of the subjects who drank were occasional and social drinkers, they drank less than once a month, each time no more than two large bottles of beer. fResults for 14 controls.
All the exposed subjects and a sample of the controls (n = 14) had venous blood collected, on the day the postural sway tests were conducted, for determination of whole blood lead concentrations. We did not see the need to subject all the controls to a blood test when the records did not suggest any lead exposure. Thus we randomly took blood samples from 14 controls to confirm this.
The blood specimens for lead analysis were collected in lead free heparinised polypropylene containers. Precautions were taken to prevent contamination as far as possible. Blood lead concentrations were determined by an electrothermal atomic absorption spectrophotometer with an autosampler. 14 The analyses were carried out in triplicate. The SD for within run precision (based on 15 repetitive measurements) for a blood lead concentration of 8 ,ig/dl was 0 34 and for a blood lead concentration of 80,g/dl was 0-67. The coefficient of variation seldom exceeded 6%. The precision of blood lead analysis in this laboratory over the range of 4 to 80 ,ug/dl was 0d12 ug/dl. External quality control was carried out in collaboration with the National External Quality Control Assessment Scheme in the United Kingdom. The mean running variance index score at the time of analysis was 24-28.
STUDY DESIGN Questionnaire Information was gathered on age, years of education, medical and drug history, detailed occupational history, and present and past smoking habits. Alcohol intake was also documented carefully as it could confound the findings. Actual amount of alcohol consumption a day and number of years of drinking were noted. All the interviews were conducted blind by only one trained field investigator throughout the study.
Age was recorded as at the last birthday. Standing height was measured in centimetres with the subject barefoot. Weight (in light street clothes without shoes) was recorded to the nearest tenth of a kilogram with the same weighing scale, which was calibrated each time before weighing.
Clinical examination Each subject was examined clinically by one of the authors (SEC) throughout the study.
The examination included assessment of past pointing, diadochokinesis, evaluation of walking gait, turning, reflexes, and the musculoskeletal system. No abnormalities were detected clinically for either exposed or control groups.
Computerised assessment ofpostural sway Each subject was given two sets of tests. The first set consisted of three tests (each lasting 20 s) conducted with the eyes open. The second set consisted of three tests (also 20 s each) that were conducted with the eyes closed. The subject was asked to focus on a fixed picture placed at eye level throughout the measurement. For the tests with eyes closed, the subject was asked to close his eyes for a 10 s interval before the start of recording. Subjects stood in their bare feet on the platform, arms at their side, feet separated. This was assured by footprints marked on the platform surface. All the subjects had the tests between 9 00 and 11 30 am. This was to reduce possible effects of circidian rhythms. All the measurements were conducted blind by only one technician throughout the study.
The technician monitored the postural sway of the subjects on the computer screen as the tests were conducted. A particular test was repeated when any extraneous body movements were identified during the measurement. Before the test, care was taken to ensure that the platform was resting level on the floor. The equipment was housed in the office buildings. There were no movements of heavy vehicles in the vicinity. Vibration effects on the platform, if any, would have been minimal.
Equipment-Sway parameter data were collected with an Advanced Mechanical Technology computerized biomechanics platform system. The system consists of six components, high frequency response (1000 Hz), OR6-6 force platform with temperature compensation, foil type stain gauge transducers, a GSA6 signal conditioner and amplifier, and an ICL notebook. The force platform was placed on the floor of the factory office away from the production area.-Sway parameters-Software supplied by Advanced Mechanical Technology (BEDAS-2 computer automated stability analysis) was used to compute the parameters of changes in the centre of pressure from data taken while the subject was standing on the platform. (table 2) . There were significant differences between the exposed and control groups for Xs, Ys, X., Yin5 R.,,, Vel, L, AO, and Ae when the eyes were closed. No significant differences were noted between the exposed and control groups for the sway para- Data of blood lead concentrations from the exposed subjects together with age, weight, and height were added as independent variables to the regression equations in which the parameters X., YS, Xm, Ymin Rm, Vel, L, A0, and Ae were dependent variables. The standardised estimates of blood lead for the YS, Ym, R., Vel, L, AO. and Ae were in the range of -005 to 0-1. The present blood lead concentrations of the exposed group would seem not to have contributed significantly to the results found.
Discussion
Postural stability is controlled by sensory information from the vestibular, proprioceptive and visual systems with the cerebellum as the centre that controls the information. 7 15 The main receptors involved are the vestibular organs, the exteroceptive and proprioceptive nerve endings, and the visual system. 16 Posturography has been used to study the effect of exposure to industrial solvents on postural control.7-9 Ledin et al concluded that static posturography may be useful in evaluation of lesions to the central nervous system induced by solvents.7 To record the posturography with open eyes, the worker stands upon a stable support. This corresponds to normal conditions of daily life. Under these conditions the sensory input available (of visual, vestibular, and It is unlikely that the workers exposed to lead had any vestibular disorders. None complained of any vestibular symptoms. Clinically, no abnormalities were detected.
Jeyaratnam et al in a study of 46 workers exposed to lead reported significantly prolonged somatosensory evoked potentials of the median (sensory) and posterior tibia, nerves among the exposed workers with a mean blood lead concentration of yug/dl.20 The somatosensory evoked potential assesses the whole sensory neural axis inclusive of the proximal parts of the peripheral sensory nervous system (root and plexus). Lead may affect the muscle afferents, which results in the increased RR among the exposed workers. Bhattacharya et al reported the results of a study of children with chronic exposures to lead. The mean blood lead concentration of the children was 23-4 pug/dl, and the maximum blood lead concentration incurred during the second year of life was positively related to increases in postural sway."1
We were unable to establish a significant relation between blood lead concentrations and postural sway parameters-this is not unexpected. The blood lead concentrations of the exposed workers are a reflection of present not past exposure. It would be more appropriate to obtain the previous records of blood lead concentrations. We are in the process of trying to retrieve and collate the data.
In summary, this study showed that workers exposed to lead had significantly poorer postural stability than a control group. Lead may affect certain parts of the whole sensory neural axis resulting in postural instability when the visual input is cut off. Based on current blood lead concentrations, we were not able to obtain any significant correlation with the postural sway parameters.
